This is a report on population genetics of -344 T>C polymorphism in Amerindians for the first time. The aim was to establish the frequency of this polymorphism present in the 5' promoter region of the CYP11B2 gene in Amerindian (Mayans, Mixtecos, and Teenek) and Mestizo populations from Mexico. It has been associated with an aldosterone increase and hypertension. Analyses were carried out by 5' exonuclease TaqMan genotyping assays in a group of 608 unrelated individuals belonging to four different Mexican populations (301 Mexican Mestizos, 106 Mayans, 151 Mixtecos, and 50 Teenek). The frequencies in these populations were compared to those reported in other ethnic groups. Results showed significant highest frequencies of -344 T allele in Mexican populations (Mestizos and Amerindians) when compared to Europeans and Asians (p < 0.05). This confirms uniqueness of Amerindian genetic profile. In summary, the distribution of -344 T allele of the CYP11B2 -344 T>C polymorphism distinguishes the Mexican population form others, including Europeans and Asians. The knowledge of the distribution of this allele could be useful in Mexican Amerindians for hypertension prevention, epidemiology and anthropology.
Introduction
The renin-angiotensin-aldosterone system (RAAS) plays an essential role in blood pressure control through regulating fluid and electrolyte balance. Aldosterone plays an important role in electrolyte homeostasis by acting on mineralocorticoid receptor in the cortical collecting ducts of the kidney to increase expression of sodium channels, leading to sodium and water reabsorption and potassium excretion (Brenner et al. 2005; Yan et al. 2012 , Conell et al. 2008 Matsubara et al. 2004) . Excess production of aldosterone induces sodium and water retention, resulting in increased peripheral vascular resistance and suppression of the renin-angiotensin system (Brenner et al. 2005; Yan et al. 2012 , Conell et al. 2008 Matsubara et al. 2004 ). The aldosterone synthase is an enzyme that has an important role in the conversion of 11-deoxycorticosterone (DOC) to aldosterone that involves three consecutive reactions, an 18-hydroxylation step providing 18hydroxycorticosterone and, finally, 18-methyloxidation to produce aldosterone, the principal human mineralocorticoid produced in the adrenal gland (Conell et al. 2008) .
Aldosterone synthase is encoded by for CYP11B2 gene that is located in human chromosome 8q22 (Kupari et al. 1998 ).CYP11B2gene presents one important single nucleotide polymorphism (SNP) in the5' promoter region [-344 T>C with number of the ID: rs1799998]. This SNP is the most widely studied, because alters a putative recognition site for the transcription factor SF-1 (steroidogenic factor-1) (Basset et al. 2002) , and has been associated with risk of developing subclinical atherosclerosis, nephropathy, ischemic stroke, atrial fibrillation, heart failure, hypertension, blood pressure and coronary artery disease (Matsubara et al. 2004; Kupari et al. 1998; Tsukada et al. 2002; Huang et al. 2010; Borzyskowska et al. 2012; Androulakis et al. 2013 .Several reports have demonstrated large ethnic differences in the allele frequencies of this polymorphism (Huang et al. 2010; Huatanen et al. 1999; Tiret et al. 2000; Russo et al. 2002; Kumar et al. 2003; Barbato et al. 2004; Ganapathipillai et al. 2005; Freitas et al. 2007; Lee et al. 2009; Rajan et al. 2010) .
Considering the important role of this polymorphism in the genetic susceptibility to hypertension and the high variability of their frequencies in different populations, the aim of the present work was to analyze the frequencies of this polymorphism in healthy Amerindian and Mestizo populations from Mexico (Fig 1) .
Material and Methods
The study included 608 unrelated healthy individuals belonging to four Mexican populations (Mestizos, Mayans, Mixtecos, and Teenek). Healthy parameters were only fully controlled in Mexican Mestizo. A panel of 301 unrelated Mexican Mestizo individuals living in Mexico City was studied. Individuals were asked about their birthplace, as well as that of their parents and maternal and paternal grandparents. We considered as Mexican Mestizo only those who for two generations, including their own, had been born in Mexico (Fig 1) . A Mexican Mestizo is defined as someone born in DNA methodology proposed by Lahiri and Nurnberger was used for DNA extraction (Lahiri and Nurnberger, 1991 
Results
Allele and genotype frequencies of the single nucleotide polymorphism of the CYP11B2 gene studied in the four Mexican populations are summarized in Table 1 . (Freitas et al. 2007 ). 
Discussion
This is the first published study of CYP11B2 -344 T>C in Amerindian comparative populations genetics. Brazil and Venezuela studies were carried out in admixed populations ( Table 2) These studies reported that Amerindian populations show important differences with worldwide ones. We verified these differences using a different polymorphism (CYP11B2 -344 T>C) not previously studied on these populations. Frequencies of the T>C polymorphism is the most widely studied, as it is important for binding of the steroidogenic factor-1, the transcriptional regulatory protein (Basset et al. 2002) . This polymorphism either increases the aldosterone to renin ratio (ARR) in essential hypertension or decreases aldosterone production, leading to sodium wasting and decreased excretion of potassium (Matsubara et al. 2004) . Several studies have associated one or other (T or C) -344 T>C polymorphism with hypertension and other cardiovascular pathologies like hypertension and myocardial infarction (Matsubara et al. 2004; Kupari et al. 1998; Tsukada et al. 2002; Huang et al. 2010; Borzyskowska et al. 2012; Androulakis et al. 2013; Brand et al. 1999) . These studies were conducted extensively in populations of Caucasian, and Asian origin (Huang et al. 2010; Huatanen et al. 1999; Tiret et al. 2000; Russo et al. 2002; Kumar et al. 2003; Barbato et al. 2004; Ganapathipillai et al. 2005; Freitas et al. 2007; Lee et al. 2009; Rajan et al. 2010; Brand et al. 1999) . Nonetheless, studies in Amerindians do not exist. The present data showed high frequencies of the -344 T allele in Mexican populations. This data clinical significance is yet unclear since studies on relationship to pathology are lacking in studied populations and are now being accomplished. In summary, the present study establishes the high frequency of CYP11B2 -344 T allele in Mexican populations (Mestizos and Amerindians), and distinguishes these populations from other groups of European, African, and Asian origin. Finally, CYP11B2 -344 T and / or C allele is known to be associated with development of cardiovascular diseases in different populations and knowledge of this allele distribution in our Mexican populations could be helpful to understanding this genetic susceptibility marker role.
